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Abstract 
The research aims to explore the existing hospital information system (HIS) and their resources in the 8th health region according 
to the roadmap for the National Health Information Center (NHIC) from Ministry of Public Health (MOPH). In order to 
determine the functions and flows between each system module for data interconnect and exchange, health provider levels from 
the primary care unit (first-level hospital) up to the provincial hospital (advance-level hospital) were analyzed. Four major 
categories, both the front-office and back-office, were evaluated by using questionnaire, survey, and interview. Medical services, 
inventory for drug and medical supply, monetary and fiscal, human resource, and surveillance process modules are mentioned. 
Infrastructures and their protocols are included in this investigation. 
Keywords: Hospital information system; Health system; National health information center. 
1. Introduction 
Government and the Ministry of Public Health (MOPH) have always focused on improving the health care and 
welfare as one of their main policies. The mission emphasized on the development of the health systems which 
combine the quality and efficiency of health promotion. As one of the preparation processes for the Asean Economic 
Community (AEC), all hospital under MOPH, especially the border hospital, have to reform and redesign their 
health care systems in order to seamlessly perform interoperates. Health information technology strongly influenced 
quality and efficiency of health care, and offered advanced opportunities to support both hospital and community 
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levels. As information processing was not only an important quality factor, but a productivity factor that should 
offer a holistic view of both patients and hospitals for data management. 
Therefore to achieve this vision many protocols, standards, indicators and quality assurances were created as 
guidelines and quality controls for hospital workflows. Infrastructures including high-speed internet and cloud 
technology have been implemented on the health data center (HDC) such as regional and provincial health offices to 
establish the National health information center (NHIC). The cockpit program used as the project management tool 
provides the administer level with the dashboard and situational awareness functions for resource and action reports. 
The surveillance reports and monitoring regulations for the contracting unit for primary care (CUP) were requested 
as a tool to connect between the primary care unit (PCU) and hospitals at higher levels to ensure the effectiveness of 
prevention and disease control. Data quality and data completeness are one of key indicators and measurements. 
These reports must be submitted to MOPH and other health agencies such as the National Health Society 
Organization (NHSO).  
The data standard report (43+7 folders) is one of the main reports required to submit monthly as it determines the 
treatment processes and outcomes. MOPH intensively uses this report to operate and maintain all activities. The 
document are also used partially as the executive summery for the Centers for Disease Control and Prevention 
(CDC) and the World Health Organization (WHO) regarding on the extremely virulent disease surveillance. 
However, to properly and completely generate this report, the hospital information system (HIS) must be able to 
directly retrieve patient’s medical records from all subsystems including laboratory, radiology, and referral. The 
survey reports from the ICT department in 2013 showed that many hospitals have insufficiently managed 
information systems, provided from different vendors and outsources. These incompatible systems can indirectly 
contribute the breakdowns in established clinical workflows or reduce efficiency and quality of care as there were 
difficulties to share electronic health record (EHR) between health care providers as suggested from WHO 
guideline1,2,3,4. Therefore this paper aimed to explore the existing HIS and its problems. The result of the study can 
be used to inform policy maker and authority on how to reform and achieve NHIC as shown in Fig 1. 
 
Fig. 1. The structure for the National health information center (NHIC). 
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2. Methodology 
As recommended from WHO e-health strategy to use of ICT for health care through coordination and 
collaboration, the existing system and data flow from hospitals in the 8th health region were analyzed. The 8th 
health region covers 7 provinces, Udon Thani, Sakon Nakhon, Nong-Bua-Lamphu, Nong Khai, Bueng Kan, Loei, 
and Nakhon Phanom. Questionnaire, survey, focus group, and in-depth interview were used to evaluate the system 
content. The study employed a mixed methods between quantitative and qualitative evaluation processes. The 
workflow, human resources, medical services, drug and medical supply, monetary and fiscal, and surveillance 
process, hospital profiles, computer hardware and network, infrastructures, and HIS were questioned. Hospital types 
and levels were identified and ranked by criteria measurements regarding on the weight setting. In addition, the 
provincial health offices and the district health offices were included. The study took place from July to September 
2015. Participants are 87 Hospitals (2 regional, 7 general, and 78 community hospitals), 7 provincial health offices, 
and 14 district health offices.  
For the qualitative study, 3 different focus groups were conducted from the scores; the best, the average, and the 
worst practices for each hospital level. These three levels were selected and studied intensively for their workflow to 
determine the information channel and data store. All provincial and general hospital were chosen to collect data 
also. Some PCUs and community hospitals were included. The patient flow and dataflow started from registered 
until finished were carefully analyzed. Their patient individual records were requested to determine and compare the 
dataset and structure. Several sessions were conducted to discuss between the dataflow and workflow analysis, to 
reach consensus on potential themes. For example dataset from different HIS were partially different, not to mention 
the differences between PCUs and community hospitals. The data dictionary and data definition were then examined 
for relationships among tables and categories so as to answer the research questions. 
3. Result 
The results from the questionnaire identified 6 findings that were further divided into 3 subcategories. These 
subcategories, hardware, IT staff, and information system, were analyzed to produce 5 different themes, hospital 
with all subcategories, hospital with hardware and information system, hospital with hardware and IT staff, hospital 
with only hardware, and hospital without any subcategory. The scores in each subcategory are given as following.  
For hardware, the infrastructure such as internet and network are the major point. To get a full mark a hospital 
should have at least two internet providers excluding the local line for the GFMIS program with enough internet 
bandwidth and channels to effectively communicate within and outside the hospital. Also an internet broadband is 
necessary for general and higher-level hospital as programs like the picture archiving and communication system 
(PACS) are bandwidth demanding. Server and the backup are an important score as well. This also include the 
network layout and topologies within the hospital and their community site.  
IT staffs as the second category were divided into 4 aspects, and were graded according to the skills they 
obtained. These aspects were abilities to manage and modify the database, data security, HIS, and networking as 
well as the ability to maintenance and surpass the network or system down. Nevertheless, the full marks were 
provided to the hospital regardless to the number of technicians even if there was only one IT man who could 
perform everything. The marks for the information system or HIS part included only 5 important modules.   
From survey, focus group, and in-depth interview all dataset, data forms, and data flow diagram from all 
stakeholders have been interpreted and sorted in order to determine the flow between the data recorded in each 
processes. The referral system and their network protocol was included in the investigation. As most subsystems 
used at the front-office are built solely for each individual department such as pharmacy information applications or 
specialized applications, forms and dataset required for each care division were carefully compared, especially for 
non-electronic data. Management information for the back-office, especially human resource programs (EPN, PIS, 
and PPIS) or reimbursement programs, were clarified for their additional steps. The data qualities and quantities 
between regional, general and community hospitals were large indicated the gaps from the existing HIS. There were 
error around 15% in the data standard report submitted to the bureau of policy and strategy. The comparisons for 
reimbursement formats and structures between 3 major health insurance agencies indicated that the National 
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Clearing House (NCH) must be the top priority for MOPH to establish. Table 1 compares the questionnaire 
coverage for each category between hospitals in each province. 
Table 1. Comparisons between resources in each province. 
Province Udon
Thani 
Sakon
Nakhon 
Nakhon
Phanom 
Nong
Khai
Nong-
Bua-
Lamphu 
Loei Bueng 
Kan
Hospital 21 18 11 9 6 14 8 
IT Staff 48 61 25 21 23 28 17 
Server 95 84 37 44 34 68 39 
Computer 3384 1208 686 738 371 813 439 
Monitoring System 14 12 8 5 4 10 5 
LIS (operated) 15 14 5 5 4 8 5 
RIS (full scale) 4 2 1 1 2 2 1 
Fiscal 13 13 8 4 3 7 5 
Surveillance  9 3 7 4 2 6 5 
Inventory (linked) 2 3 2 1 2 2 1 
Referral 21 18 11 9 6 14 5 
4. Conclusion 
The results from the focus groups and questionnaires indicated that more than 90% of the primary care units and 
the community hospitals, that use different HIS from other vendors, have an interconnectivity problem. Individual 
EHR data fails to follow the concept idea of health information exchange (HIE) as their data header and body are 
mixed together.  It is also shown that those hospital in which HISs are not systematically managed tend to develop 
in severe consequences such as decreases in data quality, and higher maintenance costs, especially for medical tools 
and information processing software. Authority aspects such as data protection and data security violation are 
difficult to maintain. The worst scenario is that the hospitals themselves could not fill in the data to complete the 
report, but have to rely on the district or provincial health office. Moreover from the interviews, most data from the 
back-office come in terms of fragmented records or reports as they are mostly in the paper based forms. 
Refer link and Thai refer programs are commonly used throughout this region with 68 hospitals for the former 
and 16 hospital in the latter. Except 3 new hospital in Bueng Kan, 84 out of 87 hospitals have the referral system. 
Individual records are partially unstructured as gathered from different locations and varied across records, and thus 
become incomplete and unreliable data. Poor user interfaces and inadequate data captures were seen. Data storage 
reflects particular application and could not be used independently for data retrieval easily, as they are similar to 
paper record. The surveillance system was using passive participants in care process as sometimes data are recorded 
after the fact is confirmed. Therefore in order to reform the hospital information system, and achieve the better 
quality and quantity of patient data, new information system, in which integrate all subsystems, must be provided, 
and the current workflow must have been reformed in order to support multiple clinical domains and therapeutic 
areas. Moreover, patient data should be restructured for unambiguous clarity, understanding and interoperability. 
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